Background: Studies on the incidence and etiology of acute pancreatitis show large regional differences. This study was performed to establish incidence, etiology and severity of acute pancreatitis in the population of Bergen, Norway.
INTRODUCTION
Incidence of acute pancreatitis shows large regional differences with rates varying from 10 to 80 per 100 000 inhabitants/year (1-11). There are also substantial geographical differences, low in the Netherlands (10) and UK (9) (10 and 24 pts/100 000 inhab/ year), and higher rates in the Nordic countries (1, 5, 6, 11) and USA (4) (35 to 73 pts/100 000 inhab./year). There are also regional and geographical variations relating to precipitating cause. In England (2, 9) and Hong Kong (3) patients with biliary acute pancreatitis predominate, whereas studies from USA (7, 8) and Finland reveal (6) alcohol-induced pancreatitis to be more common.
The purpose of the present study was to record the incidence, etiology and severity of acute and recurrent acute pancreatitis in the population of the Bergen area in western Norway.
PATIENTS AND METHODS

PATIENTS
The Bergen area in western Norway has a population of about 320 000 inhabitants. The area is served by two hospitals, of which the University Hospital admits about 2/3 of acute patients. The other hospital -The Deaconess Hospital Haraldsplass -has a catchment area of about 100 000 patients. All patients admitted to Haukeland University Hospital in the ten-years period from 1986 to 1995 with acute pancreatitis were studied. Patients were identified from hospital records with the aid of a computer search in the diagnosis. The records were reviewed and diagnosis only accepted in those with consistent clinical presentation: abdominal pain, a serum amylase concentration above 1000 IU per litre (upper normal limit of 300 IU/L) and no other explanation of the pain or acute pancreatic inflammation with or without peripancreatic involvement demonstrated at CT, US or explorative laparotomy according to the Atlanta classification criteria (12) . Pancreatitis was classified as severe if the patient died due to pancreatitis, underwent surgery for pancreatic complications during the same admission, or if organ failure and/or local complications, such as necrosis, abscesses, or pseudocysts became manifest.
Most of the patients were admitted with acute abdominal pain (461/487) and a standard evaluation was performed according to a national modification of the data collection form for acute abdominal pain (de Dombal) (13) . Among the items recorded were hours of symptoms before admission, adiposity, alcohol intake, drugs, and previous and concomitant diseases. Possible etiological factors (gallstones, alcohol, hypercalcemia, hypertriglyceridemia, trauma, viruses etc.) were recorded. Ultrasonography was performed on admission in most patients.
CT-scan was done during the hospital stay in most severe cases and in cases suspected to develop severe pancreatitis. In case of suspected gallstones, tumour and in some cases of recurrent pancreatitis, ERCP was performed. Results of ultrasonography, CT-scan and ERCP were recorded. Patients with recurrent pancreatitis were classified as severe if one of the attacks was severe.
STATISTICAL ANALYSIS
Chi square and log-linear tests were used to analyse discrete clinical variables and Fisher´s exact test performed when the number of observations was to small. Probabilities less than 0.05 were accepted as significant.
RESULTS
INCIDENCE, ETIOLOGY AND SEVERITY
Acute pancreatitis was diagnosed in 487 patients (757 admissions with acute pancreatitis) in the ten-year period from 1986 to 1995 at Haukeland University Hospital and all enrolled into the study. In the same period 205 cases of acute pancreatitis were admitted to the Deaconess Hospital Haraldsplass, a total of 978 admissions with acute pancreatitis in Bergen (with a population of 320 000), giving an estimated incidence of 30.6 per 100 000, and an annual incidence 20/ 100 000 for a first attack.
The median age of the patients was 64 years (range: 16-97 years), 251 (52 %) were men and 236 women.
Pancreatitis was severe in 20 % (96/487) of patients. Severe pancreatitis developed in 25 % of males (62/251), significantly more often than in females, 14 % (34/236) (P <0.05).
Ultrasonography was performed in 82 % (397/487) of patients upon admission, results are shown in Table 1.
CT was done during the hospital stay in 37 % (181/487) and ERCP was performed in 60 % (291/ 487) of the patients, as shown in Tables 2 and 3 . Of 32 patients with abdominal abscesses, 25 were operated on with open drainage of abscess with or without necrosectomi, percutaneous bacteria was identified in seven patients of which four later had percutaneous drainage of abscess. Intended ERCP were not successful in 7.6 % of cases (24/315).
The etiology related to severity of the disease is shown in Table 4 . Gallstone was found as an etiological factor in 48.5 % (236/487) of patients, signifi- (Table 4 ). As shown in Table 5 , concomitant diseases occurred in 57 % of patients with biliary pancreatitis and in 25 % of patients with alcohol-related pancreatitis (P <0.05). Median age in patients with alcoholic pancreatitis was 44 years (range: 18-77), versus 71 years in patients with biliary pancreatitis (range: 17-90, P<0.001).
Post-ERCP pancreatitis was found in 43 patients. During this time 3503 ERCP procedures were performed giving an incidence of 1.2 % (43/3503) post-ERCP pancreatitis; 0.7 % after diagnostic ERCP and 1.8 % after therapeutic ERCP.
Pancreatic malignancy was found in 3%of cases (13/487). Carcinoma in the head of pancreas was found during the first stay in five patients and carcinoma in the papilla Vateri in one. In the interval of 3months to two years post-pancreatitis, a carcinoma was found in the head of pancreas in seven more patients.
RECURRENT PANCREATITIS Table 6 shows etiology in recurrent pancreatitis. Of 487 patients admitted for acute pancreatitis, 381 had only one attack, whereas 106 (22 %) were readmitted with 270 relapses giving a total recurrence rate of 1.6 admission/patient (range: 1-13) in this ten-year period. The absolute risk of recurrence was 47 % in patients with alcohol induced pancreatitis compared to 17 % in patients with gallstone pancreatitis (RR = 2.3, p<0.01). In patients with gallstone pancreatitis 
DISCUSSION
The incidence of acute pancreatitis found in our study is comparable to the figures found in other recent Scandinavian studies (1, 5, 11), but higher than figures found in British studies (9, [15] [16] [17] . The etiology of acute pancreatitis in all these studies is, however, predominantly gallstone-induced pancreatitis. Interestingly, in studies where alcohol-induced pancreatitis predominates, the incidence rates tend to be more variable (6-8, 10). Criteria for inclusion in our study were abdominal pain and triple serum amylase levels. The serum amylase values are highly dependent on duration of symptoms at admission to hospital. This gives a high specificity but not a high sensitivity, so some cases might be missed, especially cases that are admitted late. One might suspect alcoholic patients, especially those with mild symptoms, to be admitted later than other patients. Thus, some cases of mild alcohol pancreatitis are probably missed and this could explain, at least partly, the high percentage of severe alcohol pancreatitis (31 %) in our study. Hence, actual incidence figures might be slightly higher than found in our study.
As for the etiology of pancreatitis, it is well known that the proportion of idiopathic cases will diminish with a thorough investigation. We performed US examination of abdomen at admission to hospital in 82 % of our patients. ERCP was performed if gallstones were demonstrated on US or if serum livertest results were elevated indicating obstruction and in some cases with idiopathic or recurrent pancreatitis. CT-scan was done in cases suspected to develop severe pancreatitis. As a result of this diagnostic policy, only 12 % of the cases are listed as unclassified (idiopathic).
Haukeland Hospital is a University hospital performing many ERCP. This explains the high incidence (9 %) of post-ERCP pancreatitis in our study. The diagnosis pancreatitis after ERCP was made if the patient had hyperamylasaemia and abdominal pain requiring treatment and/or hospitalisation. Serum amylase levels post-ERCP were only taken on clinical indication, so some mild cases of post-ERCP pancreatitis might have been missed. This could explain why post-ERCP pancreatitis was severe in as many as 26 % of cases in our study. No case of acute pancreatitis after ERCP was fatal.
The presence of gallstone in the gallbladder does not necessarily mean that the pancreatitis is gallstone-induced. However, in our study as in most other studies on this issue, we classified pancreatitis as gallstone-pancreatitis if no other more likely etiology was found. Of patients classified as gallstone pancreatitis cases in our study only 36 % (84/236) were shown to have stones in the CBD at ERCP. It is known that small stones will pass through to the intestines spontaneously. In some cases more than one possible etiological factor was recorded. If pancreatitis was related to consumption of alcohol the pancreatitis was classified as alcohol pancreatitis although gallstones were found. In our data 47 patients had stones in the gallbladder but the pancreatitis was due to some other etiology; ERCP-induced in 35, because of alcohol abuse in 9 and due to pancreatic tumour in three patients.
Only a few reports deal with the issue of recurrent acute pancreatitis. We found, as recently demonstrated by Appelros and Borgström (1), that the risk of relapses in patients with alcohol-induced pancreatitis is about 50 %, compared to 33 % in gallstoneinduced pancreatitis before 1990. Our study demonstrates that treatment of patients with gallstone-induced pancreatitis with endoscopic sphincterotomy and/or laparoscopic cholecystectomy almost eliminated relapses, as the relapse rate in 1990-1995 declined to 1.6 %. This we have published in more details elsewhere (14) . It is well known that pancreatic tumours may be present with acute pancreatitis. Studies of patients with pancreatic carcinoma have shown that at least one third develops acute pancreatitis (18, 19) . In our study acute pancreatitis was the first symptom of pancreatic malignancy in 3%of cases (13 patients) . This has also been noted in other studies (1, 19, 20) . Thus, in patients with acute pancreatitis where biliary or alcoholic cause has been excluded, pancreatic malignancy should be ruled out by performing CT and MRCP or ERCP.
Funnell et al. (21) suggest that adiposity is a major risk factor for severe acute pancreatitis. We found, however, no relationship between adiposity and severity of acute pancreatitis (Table VII) . The difference can partly be explained by differences in etiology, as 70 % of cases in their study were alcohol induced compared to 20 % in our study. They found that 17 % (17/99) of patients developed severe pancreatitis and of these 71 % (12/17) were obese, whereof 67 % (8/ 12) were alcohol-induced. In our study, however, 20 % of patients developed severe pancreatitis (96/ 487), and of these 21 % (20/96) were obese, whereof only 10 % (4/40) were alcohol-induced. Most obese patients in our study had gallstone pancreatitis.
The present study shows that acute pancreatitis is still a serious disease as 20 % developed a severe disease with a total mortality of 3%.
